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(54) Wind turbine hub 

(57) Improvements to wind turbines for electrical 
power generation, incorporating a blade (4) rotor for har- 
nessing the action of the wind, which consists of a hub 
(3) prolonged at the rear with an extension (7) that con- 
stitutes the assembly shaft for the rotating action with 



respect to the body (1 ) of the wind turbine, with the hub 
(3) and the aforementioned extension (7) forming the 
shaft constituting a single manufactured piece, with re- 
gard to which the blades (4) are arranged in a yaw rotary 
assembly that is operated by means of respective hy- 
draulic cylinders (20). 
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Description 

[0001] The present invention refers to wind turbines 
used to produce electrical energy by harnessing the 
force of the wind, with provision of an anticipated struc- 5 
tural arrangement that improves the features of con- 
struction, erection and operation of the wind turbine. 
[0002] The environmentally-friendly nature that de- 
fines wind energy, in addition to the progress that has 
been achieved in technological terms, leads wind ener- 10 
gy to be increasingly used as a drive means for produc- 
ing electricity, through the use of the so-called wind tur- 
bines. 

[0003] Said wind turbines generally consist of a blade 
rotor, by means of which the power of the wind is used 15 
to effect a rotary action that operates a generator for pro- 
ducing electricity. 

[0004] In wind turbines currently in use, the blade ro- 
tor consists of a core or hub, with respect to which the 
blades for harnessing the action of the wind are radially 20 
mounted; axially attached to said hub there is a shaft 
upon which the rotor of the generator producing the 
electricity is mounted, in a manner that said shaft is fitted 
axially in rotary assembly with respect to the body of the 
wind turbine, in which the stator of the electric generator 25 
is mounted in a fixed position, whilst the rotary arrange- 
ment of the shaft is established by means of a coupling 
using bearings. 

[0005] This structural design of the wind turbines im- 
plies considerable difficulties in the erection, given the 30 
components of the installation and the couplings that 
have to be effected between them, rendering them sus- 
ceptible to noise, vibration and resonance during oper- 
ation. 

[0006] The blades harnessing the action of the wind 35 
rotate on the hub, in order to yaw the positioning of the 
same in response to the power of the wind, using for this 
electric drive motors associated with the individual 
blades; this requires an expensive assembly and, fur- 
thermore, a possible electrical power supply failure *o 
renders inoperable the yaw rotation of the blades, mak- 
ing it necessary to provide emergency batteries or ac- 
cumulators, given that said rotary drive for the yaw of 
the blades must always be operational to avoid deteri- 
oration in the event of strong gusts of wind and to exert 45 
a suitable control that will permit achieving the best per- 
formance from the wind turbine at each moment. 
[0007] In accordance with the invention, a wind tur- 
bine is proposed that is fitted with a number of improve- 
ments that permit a significantly enhanced design with so 
regard to those features described above. 
[0008] The wind tu rbine covered by this invention con- 
sists of a blade rotor that comprises a hub that is pro- 
longed at the rear with an extension that constitutes the 
shaft upon which the rotor of the electric generator is 55 
mounted, in a manner whereby the shaft and the hub 
structurally conform a single piece, to which the blades 
for harnessing the action of the wind are attached, in 
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addition to the assembly of the rotary coupling with re- 
gard to the body of the wind turbine. 
[0009] The single piece of the shaft-hub is closed at 
the rear by means of a cover that is fitted as an integral 
part of the same, upon which and axially attached to the 
outer part there is a boss, with respect to which the man- 
ifold of the electric generator is mounted, in addition to 
a coupling bearing on a mount attached to the casing of 
the body of the wind turbine; a bearing which is coupled 
directly to the casing of the body of the wind turbine is 
attached on the forward area of the part of the single 
piece that constitutes the shaft. 
[0010] This thus provides a simple construction struc- 
ture, as the hub unit of the blade rotor and the shaft of 
the rotary assembly only require the manufacture of a 
single piece, which is contemplated in boiler steel, with 
no need to perform any kind of coupling assembly be- 
tween said parts; furthermore, the single piece unit of 
this assembly facilitates the erection of the wind turbine. 
[0011] It is contemplated that the assembly will be 
performed by means of elastomeric runners between 
the part that constitutes the shaft and the casing of the 
body of the wind turbine, whereby a rotary assembly is 
achieved that absorbs vibrations and avoids resonance. 
[0012] With regard to the assembly of the blades for 
harnessing the action of the wind, which are fitted for 
rotation on the hub, hydraulic drive cylinders are provid- 
ed, by means of which each blade can be rotated indi- 
vidually, in order to adjust the positioning of the same in 
response to the power of the wind. 
[0013] This means a very straightforward installation, 
given that no motors are used, nor the corresponding 
necessary transmission, for said yaw function of the 
blades of the wind turbine; rather, said function is ad- 
dressed using hydraulic cylinders, which are much eas- 
ier to assemble and furthermore permit greater accura- 
cy in the yaw movement of the blades, as no coupling 
transmissions are required. 

[0014] In addition, this arrangement of hydraulic cyl- 
inders removes the need for providing emergency elec- 
trical accumulators to cater for the possibility of failure 
in the electrical power supply, with only hydraulic accu- 
mulators required, which are of much lower cost and 
more reliable. 

[0015] It is necessary to provide a small battery for 
operating the servovalve for each cylinder; but this bat- 
tery is very small, simple and of minimal cost compared 
to the electrical accumulators required for feeding the 
electric motors that operate the blades in traditional de- 
signs, in the event of a failure in the power supply. 
[0016] In view of all the above, the aforementioned 
wind turbine covered by the invention certainly provides 
highly advantageous characteristics, standing apart 
with distinct features with regard to those wind turbines 
that are currently known. 

Figure 1 provides a perspective drawing of the 
shaft-hub of the wind turbine in question, in an ex- 
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ploded view of the assembly in relation to the body 
of the wind turbine, with two blades partially dis- 
played facing their respective assembly couplings. 
Figure 2 is a lateral cross-section view of the body 
of the assembled wind turbine. 
Figure 3 is a frontal cross-section view of the blade 
rotor of the wind turbine. 

Figure 4 is a frontal cross-section view of the body 
of the wind turbine. 

Figure 5 is an exploded view of the wind turbine 
body and blade rotor assembly, in a embodiment for 
the rotary assembly by means of elastomeric run- 
ners. 

Figure 6 is a lateral cross-section view of the mount- 
ed assembly of the wind turbine, according to the 
embodiment of the previous figure. 

[0017] The invention refers to a wind turbine used for 
producing electrical energy through the power of the 
wind, consisting of a body (1) in which the operational 
assembly is installed, which is mounted on a supporting 
mast or tower (2) with the possibility for rotary yaw for 
alignment with the wind. 

[0018] A wind rotor is mounted in rotary assembly with 
regard to the body (1 ), consisting of a hub (3) upon which 
various blades (4) are attached for the purpose of har- 
nessing the action of the wind, so that by means of the 
aforementioned blades (4) the wind rotates the hub (3), 
which transmits the rotary action to produce electricity 
by means of a generator that is installed in the body (1 ). 
[0019] The electric generator consists of a stator (5) 
that is mounted in a fixed position inside the casing of 
the body (1 ) and a free-rotating rotor (6) mounted within 
said stator (5), with said rotor (6) mounted on a shaft (7) 
that is attached to the hub (3) upon which the blades (4) 
are attached. 

[0020] According to the invention, the hub (3) is pro- 
longed in the rear by an extension that constitutes the 
shaft (7), whereby both elements are constructed as a 
single piece, which is contemplated to be of boiler steel, 
which facilitates its manufacture and assembly, as there 
are no joint couplings between these two components. 
[0021] That single piece assembly of the hub (3) and 
the shaft (7) provides a large inner space, which may 
be accessed by operators (8) for performing those op- 
erations that may be required inside, with incorporation 
on the rear part of a cover (9), which is an integral part 
of the same and joined to the end of the shaft (7), pro- 
viding reinforcement for the same, whilst upon said cov- 
er (9) a boss (10) is mounted by axial attachment to the 
outer part, with respect to which the manifold (11 ) of the 
electric generator is mounted. 

[0022] Said unit is assembled to the body (1) of the 
wind turbine (see Figure 2) by means of two bearings 
(12 and 13), one of which (12) is mounted on the boss 
(10) and by means of this, attachment is made onto a 
support (14) that is joined to the casing of the body (1 ); 
whilst the other bearing (13) is mounted on the actual 
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shaft (7) on its forward part, between said shaft (7) and 
the casing of the body (1 ). 

[0023] Under the same concept of integration of the 
hub (3) and the shaft (7) within a single piece assembly, 

5 which is the essence of the invention , it is contemplated 
to mount the rotary assembly with regard to the body (1 ) 
of the wind turbine by means of elastomeric runners 
(Figures 5 and 6), in other words, by means of elasto- 
meric runners (15) mounted inside the casing of the 

10 body (1), which provide roller support on the external 
face of the shaft (7) and other elastomeric runners that 
support on rolling tracks in a perpendicular arrangement 
to the former, determining between the assembly of the 
rollers (15 and 16) a radial and axial fastening of the 

15 assembly, with free rotation and with a set of rollers that 
absorb vibrations. 

[0024] On the rear casing (1 7) for closure of the body 
(1), an access window (18) is anticipated, whilst on the 
rear end a fan (19) may be mounted for cooling purpos- 
20 es. 

[0025] The blades (4) are attached in a rotary assem- 
bly on the hub (3), for the yaw of the same to the most 
suitable position, according to the power of the wind, for 
the purpose of achieving the optimum performance of 

25 the wind turbine in electrical power production and to 
avoid, when appropriate, deterioration caused by ex- 
cessive stress in the case of extreme gusts of wind. 
[0026] To operate the drive for the yaw rotation of the 
blades (4) accordingly, attachment is made in relation 

30 to them, pursuant to this invention, of respective hydrau- 
lic drive cylinders (20), which are fitted inside the hub 

(3) , by means of which, in relation to a corresponding 
hydraulic feed supply the rotary operation of the blades 

(4) is performed, which is extremely accurate, as it acts 
35 directly on the blades (4), without intermediate transmis- 
sions, with provision of separate hydraulic accumulators 
for the operation of each one of the blades (4), whilst in 
order to ensure emergency operation whenever there is 
a failure in the power supply, regarding the servovalves 

40 for the control of the hydraulic cylinders (20), small bat- 
teries are provided that are of low cost and simple in- 
stallation. 



45 Claims 

1 . Improvements to wind turbines for electrical power 
production, of those consisting of a blade (4) rotor 
for harnessing the action of the wind, said rotor be- 

50 ing mounted in a rotary arrangement with respect 
to the body (1 ) of the wind turbine in which inclusion 
is made of an electric generator driven by the rotary 
action of the aforementioned blade rotor, charac- 
terised in that the rotor bearing the blades (4) con- 

55 sists of a hub (3) that is prolonged at the rear with 
an extension (7) that constitutes the assembly shaft 
with respect to the body (1) of the wind turbine, with 
the aforementioned hub (3) and the shaft (7) form- 
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ing a single manufactured piece assembly. 

2. Improvements to wind turbines for electrical power 
production, all in accordance with claim 1, charac- 
terised in that the single piece assembly of the hub 5 

(3) and the shaft (7) configure a large space inside, 
with the rear attachment of a cover (9) that is an 
integral part of the end of the shaft (7) and upon 
which, and in axial attachment on the outer part, a 
boss (10) is mounted, with respect to which the 10 
manifold of the electric generator is mounted. 

3. Improvements to wind turbines for electrical power 
production, all in accordance with claims 1 and 2, 
characterised in that the rotary assembly of the 15 
single piece unit of the hub (3) and the shaft (7) is 
attached to the body (1 ) of the wind turbine by 
means of a back-end bearing (12) that is fitted be- 
tween the boss (10) of the cover (9) and a support 
(14) attached to the casing of the body (1), and to 20 
the forward part between the actual shaft (7) and 

the casing of the body (1 ) by means of a front-end 
bearing (13). 

4. Improvements to wind turbines for electrical power 25 
production, all in accordance with claim 1, charac- 
terised in that in one embodiment the assembly of 
the single piece unit of the hub (3) and the shaft (7), 
with respect to the body (1 ) of the wind turbine, is 
attached by means of elastomeric runners (1 5 and 30 
16), which are mounted between the shaft (7) and 

the casing of the body (1 ), providing roller support 
in the radial direction and in the axial direction of the 
assembly. 

35 

5. Improvements to wind turbines for electrical power 
production, all in accordance with claim 1, charac- 
terised in that the blades (4) are mounted in a ro- 
tary assembly on the hub (3), with attachment made 

in relation to them of respective separate hydraulic *o 
drive cylinders (20) by means of which the blades 

(4) turn to adjust their yaw in response to the 
strength of the wind. 
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